Background While much is now known about how to assess the competence of medical practitioners in a controlled environment, less is known about how to measure the performance in practice of experienced doctors working in their own environments. The performance of doctors depends increasingly on how well they function in teams and how well the health care system around them functions.
Introduction
Assessment of the competence of medical practitioners at the completion of specialty training -the level of certification -is now reasonably well understood in terms of its aims, scope and methodology. 1 However, once clinicians venture into the real world of medical practice, measuring their ability to practise well, or even safely, becomes more complex, for two reasons. The first is that their clinical practice takes place in a dynamic environment that is influenced by many variables other than individual competence. Patients vary in their physical and psycho-social attributes and doctors generally provide only a portion of direct care within a complex health care environment. 2 This environment also changes continually as new diseases appear and new technology is applied. The second reason is that most measures of an individual doctor's ability are just that -measures of how individuals apply knowledge and skills -and almost all of them utilise traditional written and clinical observation methods in simulated clinical encounters. However, few methods attempt to measure the true performance of individual doctors, 3 let alone how teams and systems deliver health care to patients. 4 It is clear that new approaches and methods are required if we are to assess appropriately just how well medical care is provided. The purposes of performance assessment primarily relate to continuing quality improvement. 5 Assessment provides an opportunity to make judgements about how well individual doctors work within complex environments, how they adapt and apply knowledge and skills already attained, and how they apply new knowledge and skills on a day-today basis. 6 The challenge lies in establishing how we can best develop tools to meet these needs.
A commonly used framework for developing assessment methods proposes a series of steps. 7 These are: defining the content to be assessed; defining the purpose of the assessment; choosing the most appropriate assessment methods and format; writing test items and scoring mechanisms; setting standards; choosing the appropriate report format; and item banking. This paper applies this framework but focuses on the first three steps only as these raise significant issues that require exploration and further research.
Defining the content to be assessed
The assessment of competence to commence practice focuses on measuring individuals against an agreed set of competencies deemed necessary for independent clinical practice in the relevant discipline or specialty by professional and regulatory bodies. However, the assessment of performance of individual doctors in practice is more concerned with how they apply their knowledge, skills and attitudes with their patients, rather than in a simulated situation. Further, performance assessment should include measurement of how doctors acquire and apply new knowledge and skills throughout a long career and how other aspects of their complex environment interact. This latter aspect means that the performance of other members of health care teams must also be assessed, and the systems within which doctors function evaluated, thus offering opportunities for triangulation of information.
Some aspects of performance are common to all doctors, such as the need for good communication and team working skills. However, the content of the assessment must be individualised or tailored to the practice of the individual concerned. For example, a paediatric oncologist will need to be assessed on a very different content from a Gastro-Intestinal surgeon. Paediatric oncologists may differ in their clinical workloads and work environments, so each one may require assessment of performance in a highly individualised content and context, although there are probably aspects of performance common to all paediatric oncologists. The need for physician profiling is already recognised and work has begun on how best this should be done. 8, 9 Attempts have been made to define the key attributes of practising doctors, regardless of specialty, such as those developed by the General Medical Council in the UK and the Royal College of Physicians and Surgeons of Canada. 10, 11 Most such lists include a similar range of attributes, but performance outcomes are usually expressed as constructs (e.g. communication skills, knowledge and attitudes), when they could also be expressed in terms of roles where these constructs are applied in different contexts. For example, different communication skills may be required to obtain histories from patients, confer with colleagues in managing the environment (at both practice and broader societal levels) and in acknowledging feedback relevant to managing one's own professional performance. Hence we have suggested a common list of components of performance under the eight headings in Table 1 .
Further, these eight headings could be grouped conceptually under three overlapping performance domains that reflect the roles of experienced doctors, as illustrated a little differently in Fig. 1 . These three performance domains define doctors as 'managers of patient care', 'managers of their environment' and 'managers of themselves'. This model recognises the need to consider not just the abilities of individual doctors, but also the contribution of the systems in which they work and the impact of personal and professional issues. If agreed, they could form the basis of an international approach to conceptualising performance assessment.
Defining the purpose of the assessment Performance assessment may have several different purposes. These include: identifying potentially poorly and poorly performing doctors; guiding professional development and helping all doctors to improve; and
Key learning points
Performance assessment should be conceptualised through a different means to that currently used for competence assessment.
Current assessment measures may be of different utility in the context of performance assessment.
There are gaps in assessment methodology that need to be addressed when measuring the performance of experienced practitioners.
external validation for health care stakeholders. For each of these purposes the assessment will be conducted from a different perspective and with a different locus of control and intended outcome. Assessment designed purely for personal development (continuing medical education or re-certification) will be relatively non-threatening, controlled by the individual and the profession, relatively inexpensive and as valid and reliable as can be afforded. On the other hand, assessment to protect patients (e.g. detecting poor performers) carries severe penalties for poor performers, will be run by external regulatory bodies, must have the highest possible validity and reliability, and is likely to be very expensive. 10 These assessment attributes will influence the choice of assessment methods so decisions on the purpose of the assessment programme must be made early.
Choosing the most appropriate methods
Sound assessment practices possess five qualities. These are: validity, reliability, feasibility, educational impact and acceptability. In combination, these qualities provide a 'utility index' for each purpose.
1 Each of these qualities will have different levels of importance, depending on the purpose of the assessment. This is illustrated in Table 2 , in which the quality 'sensitivity' Figure 1 Performance assessment domains. has been added as it also assumes importance in screening assessment.
No single assessment method is likely to possess all five ideal qualities and so assessment usually employs several methods, each chosen for a specific task or content. In the medical educational literature, very little empirical evidence can be found concerning the utility of the different possible performance assessment methods. However, something can still be said about utility based on research into competence assessment, particularly as competence is regarded as a necessary (but not sufficient) aspect of performance. Striking themes from the competence assessment literature are that: competencies are highly domain-specific and a large number of items are needed to obtain adequate reliability; 3 assessment strongly influences the behaviour of the doctor being assessed; 12 and high levels of authenticity are required for the assessment of performance. 3, 13 In view of this, there are observations to be noted on potential methods, presented in the context of the performance assessment domains mentioned earlier.
Direct observation in practice
Direct observation of an individual's practice has high face validity. However, it is extremely resource-intensive and for this reason no longer forms part of the American Board of Medical Specialties (ABMS) re-certification procedures although it does form part of performance review procedures for the GMC and the Royal Australasian College of Physicians. 14, 15 There is some evidence that professionals perceive the observations they make of other professionals' practice to be reliable and valid, although there is a paucity of robust data to support this. 16 However, knowing that one is being observed may influence doctor behaviour, so it may be argued that this method is not assessing performance, but maximum competence. In addition, it is feasible to review only a small number of observations and it is difficult to design scoring systems. Further, direct observation is likely to prove logistically very difficult to implement on a wide scale.
Video observation of practice
Videotape review has similar validity and reliability to direct observation. It has been used to assess consultation skills [17] [18] [19] and shown to be acceptable to many doctors as it is less obtrusive than having an observer in the consultation room. It is also potentially less onerous for assessors as it allows 'real' practice to be observed at a time and place that is convenient for the assessors, although the time commitment is still high and the work relatively uninteresting. 20 It also has the advantages of being able to be archived for future review if necessary and being a good source of educational feedback through self-review. 21 There is increasing interest in its use to assess more technical aspects of patient care such as surgical skills and resuscitation. [22] [23] [24] In addition, as with direct observation, knowing that one is being observed may influence doctor behaviour and if the doctor being assessed is allowed to select his or her best tapes for the assessment, then the procedure comes even closer to assessing the doctor's level of maximum competence. The cost and time required (for both the observing and the observed) are much higher than with simple direct observation. Acceptability may therefore also vary. 20 
Covert simulated patients
Covert simulated patients have been used successfully in the Netherlands 25 but some doubts about their utility have been expressed. The first problem is the domain specificity, which implies that the score obtained on one case or item is a poor predictor for the score a candidate would obtain on any other given case. Therefore, large numbers of cases are needed to achieve reliability, yet this method is so labourintensive and expensive that only a small number of visits per practice is usually possible. From a validity point of view, it should be noted that the scoring of performance with simulated patients represents an issue that is still unresolved. Initially one would assume that it is better when more actions are taken during the consultation than when fewer actions are taken. But this is far too simple an approach. For example, efficiency is an important aspect of high expertise, so taking fewer actions during a consultation could be interpreted as more efficient, but it could also imply less proficient performance. 26 Using so-called essential items is difficult as it is often almost impossible to obtain sufficient consensus on which items are essential, due to the idiosyncrasies of problem solving. 27 A positive aspect is the relative unobtrusiveness of the method, compared to the presence in the consulting room of an observer or a videocamera. The acceptability of the method appears to vary across national boundaries.
Surveys
Surveys are relatively inexpensive as they can be completed (written or by telephone) by large numbers of people in several different stakeholder (patients, colleagues, etc.) groups, thus producing relatively easily a large amount of information that may support a particular view through triangulation. However, validity is weakened because they are at best indirect measures of performance 28 as they rely on the memories and interpretation of those being surveyed. Further, there is little scope to explore issues in any depth. Their best application and highest reliability may lie in obtaining an overview of multiple perspectives. For example, the method piloted with patients could be extended to other stakeholder groups. 29 
Interviews
Interviews are longer explorations of the views of stakeholders with more structured analysis and are better known for their exploration of understanding than for validity and reliability. As with surveys, validity is weakened by the reliance on memories of performance. 28 Reliability may be improved, although perhaps understanding lost, if large numbers of people with different stakeholder perspectives are interviewed and the interviews are shorter and more structured. In terms of validity, however, a deviation from the 'real thing' exists. The method is reasonably cost-efficient 30 and acceptable.
Record and data analyses
These methods are relatively easy to perform, which makes it possible to review large numbers of different records. Validity may be weakened because, unless designed specifically for a particular assessment, many databases contain information that is irrelevant to the purpose of the assessment. Further, records may not necessarily reflect the contribution of an individual to the performance of the team. Reliability is likely to be higher than with some of the methods described above because of the potentially large number of observations recorded. In addition, many records focus more on the outcome of the consultation than the process itself. This has the advantage of providing a consensus on the judgement of the outcome rather than of the process, and outcome assessment comes closer to modern perceptions of performance assessment that define it in terms of roles rather than of constructs. However, some aspects of performance (such as communication), cannot be assessed via chart reviews and data analyses, thus limiting the content validity of the methods.
In summary it can be concluded that each of the instruments has advantages and disadvantages and that a careful practice performance assessment should incorporate multiple methods and instruments.
Gaps in current performance assessment
Most of the performance assessment we could identify in the literature focused on the usual set of knowledge and skills that are the subject of competence assessment. These are issues for which research has been able to define content and develop methods that achieve reasonable utility.
However, there are substantial gaps in what could be included in the performance domains of systems management and personal development. These include: how well individuals collaborate with other health professionals to achieve desired outcomes (teamwork); how well patients of individual doctors improve their knowledge and understanding of their health (empowerment?); how individuals keep up-to-date with new developments (maintaining currency of practice); and the degree to which individual doctors are aware of their strengths and weaknesses (insight). These are examples of performance issues for which there are no agreed definitions, no clear assessment methods, or neither.
Teamwork
Individual doctors rarely act alone or are solely responsible for health care outcomes. Increasingly, doctors work with a wide range of other health professionals in gathering information, ordering and accessing results of investigations, explaining diagnoses and prognoses and in ongoing management. All members of the health care team have roles to play and poor performance by any individual may result in a less than ideal outcome. However, team composition is rarely well defined and is usually highly service-specific. Further, members' roles are highly context-specific and individual doctors may be members of more than one team in which their roles are different (e.g. managerial, research, teaching or clinical care).
Possible indicators might include: a profile of different team memberships; information (interview, rating scales) from other team members in a sample of the different teams; communication skills during meetings (direct observation); delegation behaviour; and overall performance of teamwork outcomes (clinical care outcomes, management decisions, etc.). This is closer to some of the 'workplace analysis' methods employed in industrial settings.
Patient empowerment and appraisal of doctors
Most contemporary constructs of health care regard patients as 'partners' in their own health care. Where possible, patients should know enough about their health problems to make informed decisions (if desired) about management options. This issue may depend on the level of education and expectations of individual patients, but doctors should not make assumptions about this. The information required for a patient to be well informed may not necessarily have to come directly from the treating doctor, but he or she might be expected to seek the level of knowledge required and assist the patient to access sources of knowledge. Possible indicators include feedback from patients and their families (interview or questionnaires 29 ) and communication skills (direct observation).
Currency
This term refers to the capacity of doctors to keep abreast of new developments at a time when knowledge advances rapidly. Demonstrating acquisition of new knowledge is relatively easy (at least temporarily), whereas ideal indicators will demonstrate incorporation of new developments in daily clinical work (performance change) through before and after measures of performance in practice.
Insight
This issue is related to currency, but goes further as it concerns internal drivers for changing performance. 31 Attending meetings selected from a menu of options may be influenced by several factors, such as ease of access, cost, location, speaker and who else is attending, but doctors should also select update topics when they are aware that their current practice could be improved. This awareness may come from feedback from cases referred for advice (referral analysis), poor health outcomes (practice audits) and a range of selfevaluations. This issue may be more relevant where a doctor is suspected of poor performance, such as in GMC performance procedures.
Future directions
The main challenge facing developers of performance assessment methods is that most approaches consist of adaptations of competence assessment methods or application of data currently collected for other purposes. While competence may be a part of performance, we believe that this approach is flawed and that performance assessment should instead be re-conceptualised as a fundamentally different situation, with its own challenges and roles. Performance assessment requires its own set of domains -ideally agreed internationally -that define the tasks of performance assessment. Following on from this, a range of assessment methods needs to be developed and their utility for different purposes and tasks considered. Finally, each method will require consideration of technical issues (blueprinting, weightings, scoring, instruments) and standard setting before being trialed prior to becoming part of routine performance assessment. This paper has highlighted four tasks or components of performance on which more work needs to be done to achieve readiness for use. However, while these could be seen as priorities, there are likely to be others.
This research agenda also needs to be considered from a policy perspective, as some of the greatest challenges facing performance assessment lie in how it is used. Is it intended mainly to help doctors improve performance or is it intended to weed out poor performers? What should happen to practitioners who master competence assessment but do poorly on performance assessment? Is this a validity or a performance failure issue? Performance assessment will almost certainly be much more expensive than current competence assessment: who will pay for it?
Conclusion
Performance assessment is the focus of current assessment research in medical education because it focuses on measurement of what doctors actually do in practice. It needs to be conceptualized as being different from competence assessment, based on educational evidence about its content, purposes and roles. A performance assessment method toolkit needs to be developed and trialed prior to broader application. This toolkit will probably include both current and new methods, each with a specific purpose and role.
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